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Epitome 



(57) [Abstract] 

[Technical problem] It faces that contact the tampon packed in the condition of 
having permeability to ethylene oxide gas, and it carries out sterilization processing, 
and the sterilization art of the tampon which shortens the time amount which 
sterilization processing takes and raises productive efficiency is obtained, without 
affecting the quality of a tampon. 

[Means for Solution] Said package tampon is contacted in ethylene-oxide-gas gas 
by within the limits with a temperature of 30 degrees C - 70 degrees C, and after 
sterilizing in said temperature requirement, ethylene oxide gas is removed from said 
tampon. Internal pressure on the occasion of removal - 0.93kg/cm2G Desorption 
actuation of introducing air and ****(ing) to atmospheric pressure after 
decompressing until it becomes the following is performed once or more, or it is - 
0.4kg/cm2G — 0.93kg/cm2G. After holding under reduced pressure within the limits 
for 5 hours to 20 hours to temperature within the limits of 50 degrees C - 60 
degrees C, it **** to atmospheric pressure. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A sterilization art of a tampon characterized by removing ethylene oxide 
gas from said tampon after facing carrying out sterilization processing of the tampon 
packed in the condition of having permeability, contacting the aforementioned 
tampon to ethylene oxide gas at temperature within the limits of 30 degrees C - 70 
degrees C and sterilizing in said temperature requirement- 

[Claim 2] It faces contacting an aforementioned tampon and ethylene oxide gas, and 
internal pressure - 0.93kg/cm2G Said tampon warmed by temperature within the 
limits of 30 degrees C - 70 degrees C is held in a container made into the following, 
and internal pressure is 0.5kg/cm2 G~1.5kg/cm2G about ethylene oxide gas to this 
container. A sterilization art of a tampon according to claim 1 characterized by 
introducing so that it may become within the limits. 

[Claim 3] It faces contacting an aforementioned tampon and ethylene oxide gas, and 
internal pressure - 0.93kg/cm2G Internal pressure is 0.5kg/cm2 G-1.5kg/cm2G 
about ethylene oxide gas which held the aforementioned tampon in a container made 
into the following, and was warmed by this container at temperature within the limits 
of 30 degrees C - 70 degrees C. A sterilization art of a tampon according to claim 1 
or 2 characterized by introducing so that it may become within the limits. 
[Claim 4] After sterilizing, it faces removing ethylene oxide gas from said tampon, 
and the natural exhaust air of said ethylene oxide gas in a container is carried out to 
atmospheric pressure, and, subsequently internal pressure - 0.93kg/cm2G A 
sterilization art of a tampon according to claim 2 or 3 characterized by performing 
desorption actuation of introducing air and ****(ing) to atmospheric pressure after 
decompressing until it becomes the following, once or more. 
[Claim 5] It faces removing ethylene oxide gas from said tampon, after sterilizing. 
After carrying out the natural exhaust air of said ethylene oxide gas in a container to 
atmospheric pressure Inside of a container - 0.4kg/cm2G — 0.93kg/cm2G It 
decompresses to a pressure within the limits, warming which **** to atmospheric 
pressure after holding for 5 hours to 20 hours to temperature within the limits of 50 
degrees C - 60 degrees C — a sterilization art of a tampon given in any of claim 2 
characterized by performing desorption actuation - claim 4 they are. 



[Translation done.] 
* NOTICES * 



2000-42090 



4 



Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method 
of contacting the packed tampon to ethylene oxide gas, and performing sterilization 
processing. 
[0002] 

[Description of the Prior Art] The tampon as a menstrual blood processing supply 
presses hydrophilic fiber, such as absorbent cotton and rayon cotton, in the shape 
of a cylinder, attaches the string (drawing string) for drawing out the tampon after 
real use in the end face of one of these, and is formed in it. Sterilization processing 
is performed after packing this tampon by a waterproof cellophan etc. according to 
an individual from a sanitary standpoint 

[0003] Sterilization processing of a tampon is faced and the compression 
configuration of the main part of a tampon is a tangle and hydrogen bond of fiber. 
Since existence of the moisture of 7 % of the weight - 10% of the weight of within 
the limits is indispensable to be materialized and to maintain this compression 
configuration and chip box-proof reinforcement (strength which does not bend at 
the time of insertion of real use), the sterilization method accompanied by the 
vaporization of moisture or excessive humidification is not employable like elevated- 
temperature sterilization or high-pressure steam sterilization, for example. So, 
recently, the method of contacting the packed tampon in ethylene oxide gas and 
ordinary temperature with the high sterilization effect is becoming in use. 
Permeability is given by that a package of the tampon in this case makes gas arrive 
even at the interior of the packed tampon, and after sterilization makes the joint of 
an wrapping material adhesion arrival in order to remove the ethylene oxide gas in a 
package to the level below default value etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the method of making the 
aforementioned ethylene oxide gas contact Since it is carried out in ordinary 
temperature through the whole sterilization down stream processing in order to 
maintain the moisture contained in a tampon within the limits of [ suitable ] the 
above It is 25 ppm about the ethylene oxide gas by which permeated even the core 
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part of a tampon and occlusion was carried out into fiber. Although removed to the 
level of the default value made into the following Even if it took methods, such as 
evacuation, in winter, it was called 60 days or more, it reached to an extreme, and 
long duration was required, and it had become a problem from a viewpoint of 
productive efficiency. It is in offering the sterilization art of the tampon which is 
made in order that this invention may solve the above-mentioned technical problem, 
therefore shortens the time amount which sterilization processing takes, without 
facing [ carrying out sterilization processing of the tampon packed in the condition 
of having permeability by ethylene oxide gas ] the purpose, and affecting the quality 
of a tampon, and raises productive efficiency. 
[0005] 

[Means for Solving the Problem] In order to solve the aforementioned technical 
problem, this invention is faced carrying out sterilization processing of the tampon 
packed in the condition of having permeability, the aforementioned tampon is 
contacted to ethylene oxide gas at temperature within the limits of 30 degrees C - 
70 degrees C, and after sterilizing in said temperature requirement, a sterilization art 
of a tampon which removes ethylene oxide gas from said tampon is offered. In the 
above, it faces contacting a tampon and ethylene oxide gas, and internal pressure - 
0.93kg/cm2G Said tampon warmed by temperature within the limits of 30 degrees C 
- 70 degrees C is held in a container made into the following, and internal pressure 
is 0.5kg/cm2 G-1.5kg/cm2G about ethylene oxide gas to this container. It is 
desirable to introduce so that it may become within the limits. Or internal pressure - 
0.93kg/cm2G Internal pressure is 0.5kg/cm2 G-1.5kg/cm2G about ethylene oxide 
gas which held the aforementioned tampon in a container made into the following, 
and was warmed by this container at temperature within the limits of 30 degrees C - 
70 degrees C. It is desirable to introduce so that it may become within the limits. In 
the above, after sterilizing, it faces removing ethylene oxide gas from said tampon, 
and the natural exhaust air of said ethylene oxide gas in a container is carried out to 
atmospheric pressure, and, subsequently internal pressure - 0.93kg/cm2G After 
decompressing until it becomes the following, it is desirable to perform desorption 
actuation of introducing air and ****(ing) to atmospheric pressure, once or more, 
after [ or ] carrying out the natural exhaust air of said ethylene oxide gas in a 
container to atmospheric pressure in the above — the inside of a container - 
0.4kg/cm2G — 0.93kg/cm2G warming which **** to atmospheric pressure after 
decompressing to a pressure within the limits and holding for 5 hours to 20 hours to 
temperature within the limits of 50 degrees C - 60 degrees C — it is desirable to 
perform desorption actuation. 
[0006] 

[Embodiment of the Invention] An example explains the gestalt of operation of this 
invention in detail below. The tampon used for this invention presses hydrophilic 
fiber, such as absorbent cotton and rayon cotton, in the shape of a cylinder, 
attaches the string (drawing string) for drawing out the tampon after real use in the 
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end face of one of these, and is formed in it. a diameter is [ 10mm - 15mm and the 
length of the main part of this tampon ] 40mm - about 55mm — it is cylindrical and 
an annular drawing string with a length of about 10cm - 15cm extends from the end 
face (restricted end face) of one of these, and this drawing string is folded and it is 
stuck to him by the aforementioned restricted end face. Moreover, the othei^end 
side (end face used as the insertion head at the time of real use) is rounded off in 
the shape of a semi-sphere. 

[0007] This tampon is packed with wrapping materials, such as a waterproof 
cellophan, according to an individual by the following packaging process. The joint of 
an wrapping material is not sealed, but a restricted end face and an insertion head 
side edge side make it compromise, a gap is established [ it is made adhesion arrival, 
or ] in the section, and permeability is given so that this package can go in and out 
in a package of ethylene oxide gas by the following sterilization down stream 
processing. The tampon hereafter packed in the condition of having this permeability 
is called a "package tampon." 

[0008] This package tampon is held in a sterilization processing container or ** (only 
henceforth a "container") next. This container has the inlet and exhaust port of 
ethylene oxide gas and air, and is 1 .5kg/cm2G — 0.99kg/cm2G at least. 
Pressurization and decompression can be possible in within the limits, and it can 
warm now to at least 70 degrees C. 

[0009] In the sterilization art of the tampon of this invention, the package tampon 
held in the aforementioned container is contacted to ethylene oxide gas at the 
temperature within the limits of 30 degrees C - 70 degrees C, and after sterilizing by 
holding in this temperature requirement fixed time, ethylene oxide gas is removed 
from said tampon. 

[0010] By contacting a package tampon to ethylene oxide gas at the temperature 
within the limits of 30 degrees C - 70 degrees C, and sterilizing according to the 
method of this invention, showed being able to shorten sharply the time amount 
which sterilization processing takes compared with the sterilization process by the 
ethylene oxide gas in the ordinary temperature currently performed conventionally, 
and the moisture content in a tampon being maintained proper and not reducing 
quality of the tampon after sterilization processing moreover, in this temperature 
requirement 

[001 1] While the sterilization effect becomes high rather than it can set ethylene 
oxide gas in ordinary temperature about this reason by bringing a 30 degrees C - 70 
degrees C temperature requirement Into a package, carry out circulation osmosis 
promptly also into the main part of a tampon by which compression molding was 
carried out from the first, and express the sterilization effect, and removal of 
ethylene oxide gas is faced. It is thought that it is because desorption is promptly 
carried out since the occlusion balance to hydrophilic fiber shifts to a desorption 
side, the time amount which removal takes is shortened and the processing time is 
sharply shortened as the whole sterilization down stream processing. 
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[0012] About the aforementioned temperature requirement, at less than 30 degrees 
C, if the compaction effect of the processing time cannot be expected but 70 
degrees C is exceeded, the polymerization of ethyleneoxide advances, or the 
moisture content within the main part of a tampon will decrease below to a proper 
value, and it will come to reduce tampon quality, such as a compression 
configuration and chip box-proof reinforcement As for the temperature at the time 
of contacting a tampon and ethylene oxide gas from this viewpoint, it is desirable to 
consider as within the limits of 30 degrees C - 55 degrees C. 
[0013] It is desirable to face a package tampon to make ethylene oxide gas contact 
at the temperature within the limits of 30 degrees C - 70 degrees C, and to follow 
which mode shown in the following ** or **. 

** Hold said tampon warmed by the container at the temperature within the limits of 
30 degrees C - 70 degrees C, and it is the internal pressure of this container. - 
0.93kg/cm2G After considering as the following, about ethylene oxide gas, internal 
pressure is 0.5kg/cm2 G-1.5kg/cm2G to this container. It introduces so that it may 
become within the limits. Under the present circumstances, a package tampon may 
be warmed behind while being warmed beforehand in said temperature requirement 
and a container being decompressed, before decompressing a container. 
** Hold the aforementioned tampon in a container and it is the internal pressure of 
this container. - 0.93kg/cm2G About the ethylene oxide gas warmed by this 
container at the temperature within the limits of 30 degrees C - 70 degrees C after 
considering as the following, internal pressure is 0.5kg/cm2 G-1 .5kg/cm2G. It 
introduces so that it may become within the limits. Under the present circumstances, 
the package tampon may be beforehand warmed by the temperature within the limits 
of 30 degrees C - 70 degrees C. After this ethylene oxide gas is introduced into a 
container again, it may be warmed in said temperature requirement. As ethylene 
oxide gas used here, the approved mixed liquoMzed gas which consists of 
ethyleneoxide 30% and 70% of carbon dioxides is evaporated and used from 
viewpoints, such as explosion protection and polymerization prevention. 
[0014] Though which mode shown in the aforementioned ** or ** was followed, it 
turned out that it is important especially on the sterilization effect to contact a 
package tampon to ethylene oxide gas in the temperature within the limits of 30 
degrees C - 70 degrees C. 

[0015] the package tampon contacted with ethylene oxide gas at the temperature 
within the limits of 30 degrees C - 70 degrees C — the temperature within the limits 
of this — still more preferably, fixed time amount maintenance is carried out and 
sterilization is carried out to the temperature within the limits of 50 degrees C - 60 
degrees C. Since it is dependent on the degree of the permeability in the number of 
contaminants of a tampon, and a specific package tampon, the gas osmosis speed of 
the main part of a tampon, the time amount that sterilization takes in specific gas 
pressure, it is necessary to check beforehand the holding time which sterilization 
takes by experiment Generally it is set as the time amount of 3 hours - 10 hours 
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within the limits. For during this period and ethylene oxide gas, internal pressure is 
0.5kg/cm2 G-1 .5kg/cm2G. Supply may be continued so that a range may not be 
crossed, and supply may be intercepted, and a container may be sealed. 
[0016] Processing from which the aforementioned package tampon which ended 
sterilization removes ethylene oxide gas next is performed. The permissible dose of 
the ethylene oxide gas which generally remains in a tampon is 25 ppm. Since it 
considers as the following, let it be an aim to remove to this residual level as 
promptly as possible. 

[0017] In 1 operation gestalt of this invention, desorption actuation replaced with air 
after carrying out the natural exhaust air of the ethylene oxide gas in the container 
after sterilizing first to atmospheric pressure and carrying out the inside of a 
container subsequently to reduced pressure is performed once or more. In this 
desorption actuation, internal pressure the container with which the package tampon 
was held - 0.93kg/cm2G Once decompressing until it becomes the following, air is 
introduced and it **** to atmospheric pressure. To say nothing of the inside of a 
package, the ethylene oxide gas by which adsorption collection was carried out into 
the main part of a tampon is quickly removable by repeating this desorption 
actuation 3 times or more still more preferably once or more. 
[0018] It is 25 ppm still made into a permissible dose although the ethylene oxide 
gas in a tampon is quickly removed by repeating the aforementioned desorption 
actuation after carrying out the natural exhaust air of the ethylene oxide gas to an 
atmospheric pressure. In order to remove below, it is necessary to carry out natural 
neglect of the package tampon several weeks in the thermostatic chamber of 
ordinary pressure further. 

[0019] in order to shorten the natural neglect days in the above further, after 
carrying out the natural exhaust air of said ethylene oxide gas in a container to 
atmospheric pressure in other operation gestalten of this invention — the inside of a 
container -0.4kg/cm2G - -0.93kg/cm2G warming which **** to atmospheric 
pressure after decompressing to a pressure within the limits and holding for 5 hours 
to 20 hours to the temperature within the limits of 50 degrees C - 60 degrees C — 
desorption actuation is performed. It is 25 ppm which according to this method the 
ethylene oxide gas in a tampon is removed still more quickly, and is made into a 
permissible dose. Although removed below, natural neglect days can be managed 
with one - two weeks. 

[0020] the aforementioned warming — desorption actuation — setting — internal 
pressure -0.4kg/cm2G if high, the desorption effect of ethylene oxide gas is 
inadequate — becoming -0.93kg/cm2G It exceeds, and if low, the moisture content 
of a tampon will decrease from a proper value, and it will come to cause 
deterioration of quality. Moreover, if temperature becomes insufficient [ less than 50 
degrees C / the desorption effect ] and 60 degrees C is exceeded, the moisture 
content of a tampon will decrease from a proper value, and it will come to cause 
deterioration of quality. 
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[0021] for removing ethylene oxide gas from the package tampon after sterilization 
still more efficiently — previous desorption actuation and warming — it is desirable 
to use desorption actuation together, after performing especially desorption 
actuation once or more — warming — 25 ppm made into a permissible dose by 
performing desorption actuation It also becomes possible to make into less than one 
week the natural neglect days taken to remove below. 
[0022] In the sterilization art of the tampon of this invention, actuation of 
decompressing or boosting the container with which the package tampon was held is 
performed repeatedly. If these reduced pressure and/or boost actuation are 
performed not much quickly, since a package may receive damage by gaseous 
intense circulation, it is necessary to avoid rapid reduced pressure - boost actuation. 
[0023] 

[Example] An example explains the sterilization art of the tampon of this invention in 
more detail below. The tampon continuously manufactured by the tampon 
manufacturing process was packed by the waterproof cellophan (21 micrometers in 
thickness) according to the individual, and the package tampon was created. Under 
the present circumstances, the joint of an wrapping material considers as adhesion 
arrival, and the wrapping material in a restricted end face made it compromise, and 
the portion prepared the gap, without closing and gave permeability to the package. 
[0024] It contained ten obtained package tampons at a time in the box made of 
pasteboard, it packed so that permeability might not be spoiled with a polypropylene 
film, and it contained 100 boxes of this at a time in the box made from corrugated 
paper. Next, this carton box was held in the sterilization container (room) which 
warmed internal temperature at 55 degrees C, and it was left until the interior of a 
tampon became within the limits which is 35 degrees C - 40 degrees C. 
[0025] Next, this sterilization container is sealed, for 10 minutes is required with a 
reduced pressure pump, and container internal pressure - 0.8kg/cm2G It exhausted 
until it became, and reduced pressure was interrupted temporarily. After leaving it 
for 3 minutes in this internal pressure, reduced pressure is resumed, for 10 minutes 
is required, and container internal pressure - 0.93kg/cm2G It exhausted until it 
became, and it was left for 3 minutes under this pressure. The damage on a package 
was prevented by performing reduced pressure in the meantime gradually. 
[0026] Next, ethyleneoxide 30% and 70% [ of carbon dioxides ] mixed liquor-ized gas 
is evaporated, the obtained ethylene oxide gas is warmed at 60 degrees C, for 45 
minutes is required in said sterilization container, and internal pressure is 
1.0kg/cm2G. It introduced until it became. The sterilization container was sealed 
after ethylene-oxide-gas installation, and it sterilized by keeping the inside of a 
container at 55 degrees C for 5 hours. 

[0027] After sterilization termination, while carrying out the natural exhaust air of 
the ethylene oxide gas in a container to atmospheric pressure, it shifts to desorption 
actuation succeedingly, for 25 minutes is required, and internal pressure - 
0.8kg/cm2G It evacuated until it became. After being interrupted temporarily and 
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leaving reduced pressure for 3 minutes here, reduced pressure is resumed, for 30 
more minutes is required, and container internal pressure - 0.93kg/cm2G It 
exhausted until it became, and for 20 minutes was required, the open air which 
subsequently let the sterilization filter pass was introduced in the container, and 
desorption actuation of the 1st **$*o|c***** was ended to atmospheric pressure. 
The damage on a package was prevented gradual or by carrying out gradually in 
reduced pressure and a boost in the meantime. 

[0028] Next, the 2nd time and 3rd desorption actuation were performed. These 
desorption actuation takes for 10 minutes after atmospheric pressure, and internal 
pressure - 0.8kg/cm2G It evacuated until it became, and the open air was 
introduced immediately after that, for 20 minutes was required, and it was made to 
**** to atmospheric pressure. 

[0029] At the time of each desorption actuation termination, the tampon was 
sampled, the acetone extracted and the amount of residuals of ethyleneoxide was 
measured with gas chromatography. The ethyleneoxide which remains in a tampon 
also after the 3rd desorption actuation termination was over the value of standard of 
25 ppm. 

[0030] The ethyleneoxide which moves some carton boxes which contained the 
tampon at the time of each desorption actuation termination from a sterilization 
container to ejection and the thermostatic chamber kept at 25 degrees C, carries 
out natural neglect into this thermostatic chamber, and remains in a tampon is 25 
ppm. It asked for days until it reaches below. 

[0031] Ethyleneoxide is [ the count of desorption actuation, the amount of residual 
ethyleneoxides immediately after each desorption actuation termination, and ] 25 
ppm. The natural neglect days taken to reach below are shown below. 
Count of desorption actuation (time) The next amount of residuals (ppm) Natural 
neglect days(Sun.) 1 1000-1400 30-40 2 800-1000 25-30 3 700-800 22-25 [0032] 
Ethyleneoxide is 25 ppm by repeating desorption actuation of said conditions once 
or more from the above-mentioned result. It turns out that the natural neglect days 
taken to reach below are shortened remarkably. 

[0033] warming which **** to atmospheric pressure after decompressing the carton 
box containing a tampon which ended the 1st desorption actuation until it reaches 
the internal pressure shown below within the aforementioned sterilization container, 
respectively, and leaving it for 15 hours at the temperature within the limits of 50 
degrees C - 60 degrees C in order to shorten the natural neglect days in the above 
further — desorption actuation was performed. Next, the ethyleneoxide which 
moves this carton box to the aforementioned thermostatic chamber, carries out 
natural neglect into a 25-degree C thermostatic chamber, and remains in a tampon 
is 25 ppm. It asked for days until it reaches below. 

[0034] the aforementioned warming — warming in the pressure of desorption 
actuation, and each pressure — the amount of residual ethyleneoxides in the 
tampon immediately after desorption actuation termination, and ethyleneoxide — 25 
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ppm The natural neglect days taken to reach below and the moisture content of the 
tampon in the carton box after natural neglect termination are shown below. 
Pressure (kg/cm2G) The next amount of residuals (ppm) Natural neglect days(Sun.) 
Moisture content (% of the weight) -0.93 150 7 7.0 -0.67 300 14 8.0 ~0.4 400 18 9.0 
[0035] warming of the above-mentioned result to said conditions — performing 
desorption actuation — ethyleneoxide — 25 ppm Since the natural neglect days 
taken to reach below can be shortened still more sharply and the suitable value 
whose moisture content in a tampon is moreover 7 % of the weight - 10 % of the 
weight is maintained, it turns out that it has not had the bad influence on quality. 
[0036] 

[Effect of the Invention] After the sterilization art of the tampon of this invention 
contacts the tampon packed in the condition of having permeability in ethylene- 
oxide-gas gas at the temperature within the limits of 30 degrees C - 70 degrees C 
and sterilizes in said temperature requirement it removes ethylene oxide gas from 
said tampon. Since it is, compared with the sterilization process by the ethylene 
oxide gas in the ordinary temperature currently performed conventionally, the time 
amount which sterilization processing takes can be shortened sharply, moreover, the 
moisture content in a tampon is maintained proper in this temperature requirement, 
and quality of the tampon after sterilization processing is not reduced. It faces 
removing ethylene oxide gas from said tampon, and internal pressure - 0.93kg/cm2G 
After decompressing until it becomes the following, by performing desorption 
actuation of introducing air and ****(ing) to atmospheric pressure, once or more, 
the sum total time amount which sterilization processing takes can be shortened 
sharply, moreover, the inside of a container -0.4kg/cm2G — 0.93kg/cm2G warming 
which **** to atmospheric pressure after decompressing to within the limits and 
holding for 5 hours to 20 hours to the temperature within the limits of 50 degrees C 
- 60 degrees C — the sum total time amount which sterilization processing takes 
can be shortened still more sharply by performing desorption actuation. 



[Translation done.] 



